The environment of the modern organization has always been technological, but this has been understood in a number of distinct ways. For example, seen as collections of rationalized and instrumental practices, organizations themselves have been regarded as technologies in which effective information and communication processes are critical (Taylor, 1911; Thompson 1967) . Of more interest to this volume are the perspectives that have looked at information and communication technologies within organizations. Technologies have had profound effects on the way certain information work is done, such as actuarial work (Yates, 1993). With the expanding capabilities of digital computing, fields of study such as office automation (Johnson & Rice, 1984) , operations research (Arnoff, 1957) and management information systems (Dickson, 1982) emerged to focus on the question of how computer-based information and communication technologies might be integrated into organizational processes to make organizations and organizational processes more efficient and effective or otherwise to fulfill unmet organizational needs.
the information system. It also sparked a desire among workers to learn the theory behind the papermaking and the plant, because it seemed to promise faster and even better insights.
The information provided by the computer enables people to reconceptualize, restructure and improve their work. However, this improvement is only possible if managers in charge of computerization reconstruct their view of technology and use it to 'informate' work, as opposed to merely 'automating' it. The informating view rests on managers' ability to grasp the 'smart' nature of computers and the potential they offer for enabling workers to improve operations through higher order reasoning based on the information the computer provides about how the plant was running. A manager interested in informating work empowers employees, charging them with mastering and improving their work. Jobs are reorganized so that they are 'whole,' and so that workers have a degree of control over how the work was planned and carried out. The manager serves as a coach and advisor rather than an authority. In general, workers are treated more collegially and their intellect and skills valued. Learning and continuous improvement are valued.
While the paper plant illustrates the abstraction involved in computerization of physical work, Zuboff also shows parallel forms of abstraction in the computerization of clerical and white collar work. Zuboff is generally neutral about the impacts of abstraction on the work itself. For Zuboff there is a difference, but the difference is neither wholly good nor bad. Indeed, the positive and negative impacts of computerization stem more from whether the organization frames computerization in automating or informating terms than in the abstracting process itself.
A more evaluative view of abstraction is provided by the work of Suchman (1987) and others within the situated action perspective (Heath & Luff, 2000; Mantovani, 1996) . One of the tenets of this perspective is that action cannot be represented independent of the context in which it occurs and the artifacts engaged in the action.
To understand how to computerize work or any other kind of action properly requires one to grasp how this action unfolds in situations. However, there is an inherent gap between the computerization process, which requires abstraction and representation independent of the flow of behavior, and situated action, which is the flow itself. One of the things involved in designing computer systems is development of categories that specify action types, situation types to which actions match, and other components that enable development of the system. This in itself is an artificial reification of structure from unfolding action (Bucciarelli, 1994) . It is a necessary step, however, and the main thing is to minimize the inevitable distortion that occurs and attendant limitations on action. The problem with most design efforts is that their representations are artificial and idealized account of action as it should occur from the point of view of someone not doing the action.
The implications of this view for design of ICTs are illustrated in the responses of Suchman and others
working from the situated action perspective to the attempt by Winograd and Flores to advance a theory for design of computer systems tailored to organizational action based on speech act theory (Searle, 1979; see Winograd and Flores, 1986) . Speech act theory, a formalization that addresses how language enables people to engage in actions, such as promising and asserting, was used by Winograd and Flores to derive basic categories for action in organizations. They based the design of a workgroup productivity system, COORDINATOR, on speech act theory, building in speech acts such as committing and rules for undertaking these actions that attempted to help organizational members coordinate their work activity.
Responding to this framework, Suchman (1994) , argues that all categorizations are political in that they represent reifications from action itself. She cites critiques of speech act theory by conversational analysts:
The argument is that speech act theory takes communication as an exchange of speakers-hearers intent while conversation analyses underscore the irreducibly interactional structuring of talk. So, for example, conversation analysts have documented the ways in which a speaker's intent is observably shaped by the response of hearers over the course of an utterances (co)production…Bowers and Churcher argue that the consequent "radical indeterminacy" of the unfolding course of human interaction presents a problem for any system designed automatically to track an interaction's course by projecting expected or canonically organized sequences. This they argue, "cannot be ignored by designers or systems for CSCW without unwittingly coercing their users. " (1994:180) Suchman sees such categorizations as disciplinary in nature, designed to control action, often in ways that conflict with its unfolding nature. She asks: "Why do computer scientists go about making up all these typologies of interaction? Aren't the typologies used by practitioners themselves before we go to work, as designers, good enough? And what's the matter with them if they aren't?" Both of these approaches imply a need to view how organizations and technology fit together from a constructionist perspective. Zuboff's work indicates how ICTs involve the abstraction of work and a reconstruction of how work is done. This abstractive process is a fertile site for understanding how work is structured by information systems. And how the restructuring is framed by management has a powerful impact on the ways in which computers figure in work, either as machines that construct work in a rigid fashion external to the workers themselves (as in traditional factories) or as 'smart machines' that give workers enhanced ability to control the construction process. The situated action approach views all interaction as constructed 'on the fly,' by actors whose activity is invoked mutually by their intentions and by the situation and artifacts.
Both approaches, however, tend toward one pole of the organization-ICT pair. Zuboff privileges ICT.
Viewing it as the starting point of the abstractive process, she tends to treat the technology as a black box that members of the organization must reconstruct their work about. Not concerned with the process of design, but rather with the reaction to the design, her perspective fastens onto the most obviously adjusting aspect, the organization. The informating-automating distinction reflects this approach as well: the technology is taken as a given, and it is the way in which management frames the use of technology that makes the difference between automating and informating strategies. In overemphasizing the sharp break in the move from action-centered to intellective work, Zuboff foresakes an opportunity to problematize ICT along with organization. She reports numerous instances in which organizational members reinserted themselves into the operation of the system. For example, workers in one factory installed video cameras to help them distinguish when an ambiguous gauge indicated high pressure that might lead to an overflow and when it indicated an actual overflow. Such 'bricolage' is one example of how the workers develop, over time, an action-centered approach to the computer system. Just as physical action toward vats and pipes developed around the old regime, so physical action toward the control board and gauges must develop in the new. There can be as much tacit knowledge associated with gauges as there is associated with open vats of paper pulp, and as much inexpressible skill around working with mental representations as there is around tasting chemicals. Ask any programmer how she/he knew to employ a particular strategy to debug a program, and the ineffability of working with abstractive processes becomes evident.
Also missing from Zuboff's analysis is a treatment of how the designers of the plants adapted the ICT over time as they came online, experienced problems, got negative reactions from operators, and other common occurrences, or how the designers planned the next generation of software based on their learning in building a plant. These are the occasions where the construction of the technology would be more evident. Indeed, if we interrogated these occasions, we might find that some ICTs are designed in ways that make them more 'informatable' and others are set on trajectories that tend toward automation. Instead of defining a world of work inherently different from physical labor, had Zuboff emphasized the coproduction of technology and organization, she might have be able to strip the hard shell from technology.
Suchman, the adherents of situated action, and mainstream CSCW researchers suffer the opposing tendency, and privilege the organization. The particular emphasis on situated action carries with it the presumption that the primary moment of work is action in context arranged around artifacts. Any representation external to this runs the risk of distorting the action situation. On this basis, they advocate careful study of the situation and artifacts in action, and design of ICTs so that they facilitate situated actions. However, just as COORDINATOR may have privileged the computer scientist's model of action and the control involved, so does the situated action perspective privilege the existing situation. It does not seem to consider that current practices may have evolved in oppressive, controlling organizations or in response to inadequate equipment or training. The many distortions and choices hidden in any situation or artifact are not interrogated by this approach, and as a result, they may be incorporated into any design. While use of situated action as a taking off point may avoid imposition of awkward schemes such as speech act theory, it may also inadvertently chain the ICT to existing practices. As Hollan and Stornetta (1992) argue, ICTs need not be used as 'crutches' for existing models of communication and interaction; they could also be used to create wholly new forms that serve as 'athletic shoes' to enable people to accomplish what was not previously possible.
How might we move to a more balanced view of technology and organization? We will postpone in-depth consideration of this question until the last section of this paper. However, at this point it is worth considering an approach that seems more successful at keeping the two terms balanced, participatory design (Schuler & Namioka, 1993) . Participatory design focuses on the situation of technology use, but attempts to incorporate both the user and the developer in a collaborative system that enables action to have a voice, to critique and improve action.
Suchman and other situated action researchers have advocated participatory design but an important addition is an attempt to incorporate both the user and the developer in a collaborative system. Situated action is often an important object of analysis in participative design, but it is not the only reference point; both designer and user are free to critique current procedures and consider how computerization might improve it, or even to discard current practice altogether to generate a new application. Participative design in the hands of a creative and inquisitive user/designer sees the potential to problematize both organization and technology by questioning the grounds of both. In practice participatory design probably still leans toward the organization, because imagination is limited by what we have already experienced, but its aim is to set both user and designer free to question either or both terms in the pair. We will consider design as a type of theorizing in the final section of this chapter.
Impacts For The Organization And Organizational Theory Extend Beyond The Use Of The Technologies Themselves Another intersection of constructionist perspectives and studies of the workplace is in studies of broader organizational issues. For most of the research discussed so far, the concern has been the instrumental or direct effects of ICTs, either in their intended or unintended consequences. Yet within constructionist principles, there is no obligation to foreground the technological artifact itself. Foregrounding the organization means that researchers may dwell on the larger milieu, in which social and technical aspects interact. The main issue, then, is the way in which ICTs insinuate into organizational life.
Here the interest is less the demonstration of effects of ICTs and more the descriptions and accounts of experiences and processes within organizations. In other words, causal relationships between technology and work might not be a concern. Instead, such relationships are the background against which fundamental processes or characteristics are investigated. In this body of research, important constructionist assumptions, including the interplay of social and technical elements, guide investigation of traditional issues such as organizational culture, role hierarchies, or the nature of work. What surfaces from these investigations is the insight that ICTs may have indirect impacts that come less from the use of a specific ICT than from the part the ICT plays in forming or insinuating larger organizational contexts.
One area in which social constructionism is shaping studies of the workplace is the development of theories about organizations and organizing. For Robey and Boudreau (1999) , the contradictions of results presented within information technology research suggest that organizational study of ICT may be better served by a 'logic of opposition' in contrast to a 'logic of determination.' A logic of opposition 'explains organizational change by identifying forces both promoting and impeding change' [p. xx]. They suggest that four theories could be used to guide oppositional approach: organizational politics, organizational culture, institutional theory, and organizational learning.
An organizational politics perspective sees organizations as arenas where interests become aligned, misaligned, realigned. The tension from misalignment gives rise to efforts to transform the organization, and such transformations are often in opposition to the interests of other parties. Organizational members use information technology instrumentally in these political efforts.
Following Martin's (1992) perspectives on organizational culture, Robey and Boudreau consider various was in which tensions and oppositions might surface with regard to ICT. In an integrated or unified culture, oppositions surface because the technology is at odds with the values and assumptions of the culture itself. The culture rejects the technology. For example, in an organization that has a long history of individuals becoming experts through experiencing and solving problems on their own, a technology that aims to capture that knowledge within a database, making it available to new employees, likely will be resisted. A differentiated organizational culture possesses a number of subcultures, and conflicts likely exist at the boundaries of those subcultures. Here members may resist an ICT because it is a tool in these conflicts. For example, a tool favored by management for increasing control over information might be rejected by clerical workers whose culture values freedom and independent decision-making. In the third type of culture, the fragmented culture, culture is inherently ambiguous and contradictory. Oppositions are entertained simultaneously, rather than forced toward resolution. Information technology has a different importance here, one more closely aligned to constructionist principles. Here oppositions are recognized to reside within the technology itself. Robey and Boudreau note:
Information itself is symbolic, and the technologies used to process information may produce positive social meanings such as competitiveness, modernity, status, and legitimacy, as well as negative meanings such as the restriction of personal freedom (Feldman and March 1981) . Because the same artifact may simultaneously acquire different social meanings, even within the same culture, contradictory consequences resulting from information technology are easy to envision Azevedo 1994). (1999:176) .
Institutional theory examines how organizations gain and maintain legitimacy. Oppositions arise from competing institutional forces. These forces may affect ICT development and patterns of innovation. A more interesting insight, drawing from Kling and Iocono (1989) , is that technologies may take on institutional characteristics themselves, becoming traditional entities that resist modification, despite clear evidence of advantages of doing so:
Applied to the question of information technology and organizational change, institutional theory can address conflicts among normative pressures such as efficiency, rights to privacy and autonomy, and deeply embedded notions of bureaucratic and hierarchical structure. Although systems may ostensibly be designed to advance one of these valued ideals, usually efficiency, they may inadvertently affect others.
Resulting organizational forms are likely to reflect such contradictions among competing values.
(1999:177) Finally, theories of organizational learning treat oppositions as mechanisms by which organizations adapt and improve. Robey and Boudreau note that this is an area that ICT scholars generally have not explored. However, they see potential, for example, as technology systems for capturing and managing organizational memory are created.
For Robey and Boudreau, the promise of oppositional logic in organizational theories is its potential for providing better insight for explaining information technologies in the workplace. They use theory to call for a more constructionist approach to the study of technology. In contrast to this, Chia (1995) uses perspectives from social studies of technology to call for a more constructionist understanding of the organization. Modern organizational theory, argues Chia, in privileging states and events, has an ontology of being. An alternative would be to privilege processes, and emphasize transience and emergence. Such postmodern organizational theory adopts an ontology of becoming. The resulting way of thinking is decidedly constructionist:
Postmodern thinking thus involves a critical revision in our ontological commitments from an ontology of being to an ontology of becoming. This implies according primacy to reality as a processual, heterogeneous and emergent configuration of relations. It also implies that we may not take established social categories such as 'individuals' and 'organizations' as already given and 'out there.' Instead, these taken-for-granted categories need to be explored and explained. Consequently, it means that our theoretical focus is no longer on organizational features such as 'structures', cultures' and 'ethics', etc. Instead, the very idea of organization itself becomes the problematic. How does it come to acquire its apparently concrete status? What primary organizing process allows it to take on the semblance of an 'already constituted entity '?. (1995:594-5) Chia's inspiration for this position is the scholarship in the social studies of technology, most notably the work of John Law and the notion of heterogeneous engineering. In heterogeneous engineering social, technical, conceptual, and textual elements of a context are all fitted together within scientific or technological products. Such products maintain the aspect of heterogeneity even when being used. One classic example is Law's (1987) study of the Portuguese expansion into the spice trade in the thirteenth through fifteenth centuries. The various sea vessels the Portuguese used for exploration, for example, represented ongoing tensions between politics (conquest), economics (trade) and the physical world (the Atlantic). The implication of this perspective for organizational studies, Chia argues, is that rather than by motivating our research by things we want to explain--outcomes, products, attributes--we start instead with the assumption that all we have are actions, interactions, and orchestrations of relationships. The critical and central question for organization studies then becomes how things come to be stabilized in processes of production and reproduction, creating 'effects' such as individuals and organizations. It is micro-organizing strategies that give organizations the appearance of unity, identity, and permanence.
Chia's formulation of postmodernism, thus, is very similar to constructionism. Postmodernism should eschew thinking in terms of givens or end states, and look for processes, assuming emergence and becoming. Also, it strives for analytic symmetry, an understanding that the 'distinctions in the human world are not naturally given; they are always already products or effects of prior organizing processes.' (598). Analytic symmetry means that the research does not presume pre-existing hierarchies or orders of things. Such asymmetries are created by processes of becoming.
An important move here is to consider organizing rather than organizations. A central example of this type of thinking within organizational studies is the sense-making perspective proposed by Weick. In a recent overview of sense-making and action in organizations, Weick (1987) argues very strongly against the ideas that organizations cohere as ordered and rational systems, and that researchers can somehow capture what organizations are about.
The costs of such a project, he says, are 'becoming clearer in the deepening irrelevance of organizational researchers for organizational participants' (10).
Weick's perspective is parallel to the social construction of technology perspectives we are considering here. It may also make an interesting contribution to studies of technologies through its emphasis on sense-making as the motivation for social action. People engage in action in order to make sense of their world and of their experiences. For Weick, it is the routines of interaction that make up sense-making. Many interactions and messages serve to assure people that things today are basically the same as they were yesterday, yet this stability is not predetermined, it is something to which people have to provide effort. Actions provide stability in at least three ways: by evoking justifications, by displacing thinking, and by creating environments in which people are coupled with one another. Conceivably, technology studies might begin from similar assumptions regarding sense-making as a motivation for human action. An interesting question would then be the ways in which the construction of technologies function to provide some sense of stability (either for designers or users), and how that need for sensemaking affects actual technological artifacts.
Taylor and his colleagues have taken some steps in this direction. Working from a rigorously communication-centered perspective, Taylor and Van Every (2000) conceive of organizations as worlds of text and conversation; it is in their interaction that organizations emerge. The movement from discourse to texts and back again produce the regularity that makes organizations visible as tangible entities. In this context, technologies are the means to produce further texts, a medium to enable conversation, and they are also texts or products of conversation themselves. Taylor, et al. (2001) extend this perspective to the study of organizational contexts in which computer-based technologies are used to perform work. Anchored in Giddens' (1979 Giddens' ( , 1984 theory of structuration, the authors argue explicitly for abandoning the dualism of 'technology' and 'organization,' and replacing it with a perspective that attends instead to social processes and interaction. They argue for perceiving computerization as one such process. For them, the 'computerization of work' is something that happens when work is imbricated with human and nonhuman agents in the organizational context. This process, ongoing and continually constructed or enacted, is computerization:
The enactment of a situated world is conceptualized as an ongoing "dance of agency" or "dialectic of resistance an accommodation" (Pickering, 1995) . Out of this dance or dialectic, stable relationships of agency emerge, resulting in a division of labor and accepted rules of relationship. Patterns of agency (acting-for) emerge from the necessity of co-orientation in response to a complex environment. Coorientation, it is argued, is the building block of all organizational processes and structures. Imbrication is the process by means of which co-orientational systems become translated into infrastructure (p. 26, emphasis in original).
Thus we return to the constructionist assumption of the importance of the interplay between technological and social elements. Not only for the study of work or organizations, but for the very constitution of the organization as a stable social entity. Embeddedness, such an important concept to infrastructure (Bowker and Star, in An argument developing significantly over the past decade of research in organizational studies is that knowledge is the central element of an organization's distinctive competence and operational proficiency (Blackler, 1993; Foss, 1999; Grant, 1996; Kogut and Zander, 1996) . Organizational knowledge, properly developed and utilized, improves products and processes and can, ultimately, help to build a 'learning organization' able to innovate and adapt to ensure its long-term viability (Daft and Huber, 1987; Senge, 1990; Weick and Ashford, 2001) .
Following this vision, organizations in several sectors have developed or purchased knowledge management (KM) systems.
Generally, knowledge management involves the processes of coordinating and controlling the generation, codification, and transfer of knowledge (Davenport and Prusak, 1998; Osterloh and Frey, 2000) . A knowledge management system is a collection of information technologies used to collect, organize, transfer, and distribute knowledge among employees (Offsey, 1997:115) . In other words, KM systems are an instance of information technologies converging with information management (Myburgh, 2000) . A complete KM system would provide support or techniques for each of the subprocesses of generation, codification, and transfer. Most systems, however, support only one or two of these.
Knowledge generation is the creation, acquisition, and synthesis of new knowledge (von Krogh, et al., 2000) . Operationalized within KM systems, generation is geared toward support of problem solving. Typical applications include groupware and enhanced search capabilities such as intelligent agents. Groupware (Hollingshead and Contractor, in this volume) can lead to the development of knowledge through enabling collaboration and documentation through a variety of computerized tools (Coleman, 1999; Kline and McGrath, 1999) . Intelligent agents are software programs that assist users by autonomously performing tasks such as sifting through mountains of data using adaptive algorithms and neural networks (Baek et al., 1999; Corman, 1997) .
Research suggests that although these applications influence data management and teamwork, their contribution to innovation is unclear (Orlikowski and Hofman, 1997) . Initial investigations explore contextual implications of If knowledge is medium and outcome of conversation (Shotter and Gergen, 1994) , then it is accurate to say that organizational knowledge is negotiated, but it is never simply conveyed from one location to another. Given this conceptualization of knowledge, the transfer-oriented concentration in much KM research often refers to the development of stocks of knowledge and their efficient distribution, rather than their intelligent deployment in particular contexts (Fahey and Prusak, 1998) .
One of the contributions of the knowledge management literature has been to further unpack the shortcomings of the traditional metaphor of organization as a conduit or container for communication (Axley, 1996; Smith, 1993) in favor of seeing organization and communication-or organizing and communicating-as equivalent, or at least mutually constitutive (McPhee and Zaug, 2000; Putnam et al., 1996; Taylor et al., 1996) .
Communication coordinates and controls the actions of participants in the negotiation of individual and collective meanings; organization likewise coordinates and controls actors in the service of some set of goals. Such a configuration foregrounds the ongoing negotiation of knowledge. The organization, as an entity, is a portable and dynamic system through which are developed socio-technical knowledge, skills, and procedures for making sense of the world, as particular patterns of behavior emerge and reproduce themselves in specific material and social circumstances (Reed, 1996) .
The rejection of the conduit metaphor also has significant implications for how we conceptualize the processes of knowing. From an organizational learning perspective, knowledge is information made consequential through its potential to contribute to an actor's purposeful and meaningful intervention in the social setting (Davenport and Prusak, 1998; Spender, 1996) . Thus, the sort of knowledge relevant in social and organizational life generally is not an object that can be simply and straightforwardly transferred between locations, but rather is both medium and outcome of communicating/organizing processes, and therefore is always closely tied to both the method and context of its development. In terms of its theoretical commitments, KM reflects the assumptions of constructionism. However, in practice, KM systems tend to emphasize the individual's explicit knowledge and information at the expense of both 1 Davenport and Prusak (1998) provide several examples of what is considered knowledge in their definition: 'A fluid mix of framed experience, values, contextual information, and expert insights that provides a framework for evaluating and interpreting new experiences and information. It originates and is applied in the minds of knowers. In organizations, it often become embedded not only in documents or repositories, but also in organizational routines, processes, practices, and norms' (5). In reference to the definition of knowledge provided here, Davenport and Prusak argue that information is transformed into knowledge when actors have used information to engage in individuals' tacit knowledge and organizations' collective knowledge, which are more difficult to access and not easily operationalized. The capabilities of existing KM systems, limited to the characterization of individuals' declarative knowledge, means that these technologies can do little more than manipulate organizational knowledge that is stable, storable, and easy to represent and manipulate.
Analysis of KM systems typically tip either toward a technical or social perspective (Easterby- Smith and Araujo, 1999) . The technical view focuses on the codification and processing of knowledge and concentrates on KM products, while the social view examines sense-making and the knowing that occurs in communicative connections between individuals, and concentrates on knowledge processes (Lave and Wenger, 1991; Mentzas et al. 2001) . In most KM literature, knowledge is viewed as an individual's possession to be extracted by the organization and shared with others, rather than an intersubjective creation. Knowledge is objective and transferable (given the correct technologies), and the inherent complexities and ambiguities involved in communicating, organizing, and learning from experience (Levinthal and March, 1993; Levitt and March, 1988) are glossed or ignored. In other KM literature, more process-oriented suggestions exist, such as legitimate peripheral participation (Lave and Wenger, 1991) and communities of practice (Wenger, 1998) , but technologies are rarely afforded a prominent role in these analyses.
Viewing the literature as a whole, most research clearly aligns with the technical view, concerned with information-processing accuracy and efficiency, rather than the social perspective on the negotiated and indeterminate character of communal knowledge. Although some raise concerns for developing systems that are flexible (O'Leary, 1998) and that are congruent with users' needs (Davenport and Prusak, 1998) . This technical focus sacrifices an understanding of the variety of knowledge types relevant in organizational life, and inadequately conceives of the connections between context and technology use. Critical concepts, including the tacitness of communal knowledge (Choo, 1998) and the ways technologies contribute to creativity, are rarely conceptualized or investigated. Further, given that knowledge exists in both explicit (declarative) and tacit (procedural) forms at both the individual and collective levels (Crossan et al., 1999; Sackmann, 1992; Spender, 1996) , the degree to which KM technologies manage the full extent of organizational knowledge is unclear. Consequently, as argued by von Krogh et al. (2000), 'what the process gains in structure, logic, and speed, it loses in creativity, insights, and the forging of necessary social links' (27).
comparison, an analysis of the consequences of action, making connections with other information, and participating These criticisms of the present state of KM technology research are not entirely surprising. The dominant motivation of KM developers is to build applications for use, not for study and understanding. Many of the articles in this field are written by individuals who sell KM technologies and services to firms. In addition, the notion that intellectual capital is a strategic organizational asset may be foreign to many organizational members such that they do not participate fully in technology implementations, leaving these voices underreported in research reports.
In short, the ways in which the social and the technical interpenetrate is missing in existing work on KM technologies. The technologies are portrayed as active causal agents that act on the passive organizational contexts, creating change in relatively predictable ways. Some work recognizes the need to manage the context or create a learning culture into which KM technologies can be inserted (Dixon, 2000; Leonard, 1995) , or the need to unlearn old technologies (Starbuck, 1996) , but rarely is there recognition of the social shaping of technology. In essence, the KM literature tends to be concerned more with spanning distances between members and shaping knowledge-based activity than with supporting shared formal and informal practices.
These three examples demonstrate the extent to which the turn to a constructionist perspective has contributed to our understanding of the workplace. In return, our analysis also surfaces a recurring challenge to constructionist study: keeping a balance between social and technical elements in theorizing and carrying out research. As should be evident, each of the bodies of literature on which we've drawn evidences a pull toward either social or technical elements. The next section considers some causes for this 'tilting,' and proposes some steps for solving the problem.
THE TENDENCY TO TILT
What accounts for this tendency toward imbalance of organization and ICT in social constructionist research and practice? In part it stems from human frailty-social constructionists, like all people, have limited information processing capacity, limited ability to deal with complexity, limited time and resources to devote to their research, and biases borne in experience and education. While these are certainly contributing factors, we do not believe they are necessary or sufficient to explain the imbalance. The history of scholarship shows clearly that advances often come when researchers find ways to rise above our human limitations. Acknowledging our limits in conversations. sets the stage for finding ways to overcome them. So we will take these human limitations as necessary-but surmountable-evils, and consider possible limiting factors in social constructionist research itself. These can be counteracted, or at least used to put studies into perspective.
One factor that could introduce a slant toward ICT or organization is the nature of the organization sampled. Few constructionist studies employ large samples, and the technologies and organizations studied are generally those the researcher has access to: convenience samples rather than samples representative of a naturallyoccurring population of organizations or technologies.
2 In any limited sample, it is possible that accidental characteristics of the particular organization-what statisticians would call sampling error-might fix the attention of the researcher to either the organization or the technology. For instance, if the organization studied is quite stable, the construction of technology may well stand out, whereas if it is in the process of changing, the construction of the organization through the technology might become the focus. Without large, representative samples, it is not possible to determine whether a given slant is warranted or not. This is a problem that is unlikely to be overcome by current approaches to constructionist research, which are premised on the type of in-depth, intensive, close analysis that makes drawing large samples impractical and places highest value on the demonstrative case.
Another factor that could play a role is the amount of time the researcher has spent in the organization under study and the time frame of the study. The less familiar the organization is to the researcher, the more likely the researcher is to find it more fascinating than ICT and the more likely the focus on construction of the organization in terms of ICT; the more familiar the organization, the more likely the new ICT is to stand out and the more likely its construction will come to the fore. Time frame also can bias one's outlook. As Pettigrew (1985) observes, 'the more we look at present-day events, the easier it is to identify change; the longer we stay with an emergent process and the further back we go to disentangle its origins, the more likely we are to identify continuities. Giddens (1979) and others have noted that the opportunity to slant in one direction or the other is inherent in any social constructionist research, because researchers cannot foreground action and structure simultaneously. It is not possible to study co-evolving aspects of systems simultaneously. Instead, one must first focus on either on technology or organization, action or structure, and then shift to consider the other side. It takes a deal of effort and something truly new about social construction may require scholars to turn away from organization and ICT themselves, at least at the outset of their studies. One way to begin this turn would be to adopt an ethnographic stance, as do Kunda (1992) and Henderson (1998) , or an autobiographical stance, as do Bucciarelli (1994) and Downey (1998) .
A second option is to embrace the imbalance between organization and technology and theorize it. This would mean taking the imbalance as an empirical question and asking what factors or forces might determine whether organization is the primary mover, or whether technology was, or whether they were co-producing each other. Examples of how this might work can be seen in the various theories that have tried to enunciate the actionstructure relationship (Conrad & Haynes, 2001) . Some years ago, Buckley (1967) proposed that action and structure alternate in their influence in long historical cycles: at one time action would be predominant, perhaps through a revolution that overthrew the current order and enacted new social dynamics; but over time these dynamics would generate structures that would reproduce themselves and solidify the social order, introducing a period of structural dominance that would eventually be eroded by contradictions that would usher in a new era of action, and so on in repeating cycles. A similar formulation has been advanced in punctuated equilibrium models of organizational change (Gersick, 1991) . A key requirement for an effective theory of this type is identification of factors or dynamics which account for shifts from a technology-dominated process to organizationally-dominated processes, or vice versa. Against this "alternating current" model, we might array the views of Giddens (1979) , who advanced the concept of structuration as a duality in which structure and action mutually entail each other. This view places equal emphasis on both structure and action simultaneously producing and reproducing themselves in the enactment of social systems. Another useful approach for considering organization and ICTs together is illustrated by the coevolutionary theories of organizations that have evolved from the work of Donald Campbell (Baum & McKelvey, 1999) . Other formulae could also be advanced, but these two streams of theoretical thinking illustrate the rich array of options available to those who would advance theories about the relative prominence of organization and technology. This seems to be a question in search of an answer in current research.
A third possibility for achieving balance involves articulating a type of inquiry grounded in design. As we noted above, participant design methods for system development seem to hold the possibility of bringing the user, the organization and the technology into balance. Since design is fundamental to introducing ICTs in organizations, satisfy either of these criteria. advanced a creative and radical suggestion when he argued that communication is better understood in terms of its practical roots than as a discipline devoted to theory in the pure sense. He advanced the notion that communication should be understood as a discipline that gives rise to practical theories-theories grounded in practice, yet generalizing from it. Practical theories are comprised of three layers: a lower layer of advice and rules of thumb, a middle layer of pragmatic theorizing grounded in the practices that are advised, and a top layer of abstract theoretical principles drawn from the middle layer and stated in sufficiently general terms that they can be used to understand phenomena distinct from the practice at hand. Researchers who stay in this top level may conduct traditional types of research using positivist, critical or humanistic frames and never refer to practice at all.
Notwithstanding, grounding in the practice of communication underlies all that they do and ultimately their work must be referred back to this, asking whether it improves or casts light on practice.
We believe that an additional aspect of the communication discipline may well provide a doorway into good theories of the construction of organizations and technology. Communication is a discipline concerned with design-design of messages, design of organizational communication systems, and-in this era of burgeoning technology-design of ICT-enabled communication environments. As a design discipline, communication is concerned with creating a context for practice. This implies that theories of design should be developed to complement and frame practical theories of communication.
A theory of design, like a practical discipline, can be conceived of in terms of three layers. The lower layer is concerned with how people construct ICTs as part of organizational practices by which organizations are constructed. For example, in the area of group support systems, the lower layer might be comprised of various pieces of advice and schemes for how to effectively implement a GSS in organizations, such as how to adapt it to the typical meeting practices of the organization, how to use it reform the way decisions are made in the organization, and how to tailor the agenda tool to fit the organization. (Note that this theory says little about the interface or structure of the GSS; not all design theories need to be concerned with the creation from scratch of an ICT, but instead may be concerned with adaptive design involved in fitting ICTs to situations.) The middle layer is a theory that systematizes and improves the guidelines and structures of the lower layer, for example, a theory of the functions of GSSs and the tools needed to carry out these functions (e.g. Nunamaker et al., 1993) . The top layer would be a theory about how GSSs are constructed in groups, such as adaptive structuration theory (DeSanctis & Poole, 1994 ). An important consideration in theories of the design of ICTs would be to realize that the structure of the technology is not the design. The design aims to choreograph the action occurring within the communication space, as well as set up the space. As such, theories of design are well-suited to conceive of technology and organization simultaneously.
CONCLUSION
James March, writing in 1965 about the state of what he described as the 'semi-discipline' of organization studies, noted that sessions on organizational issues appeared at the previous years' conferences for a number of disciplines, including psychology, sociology, political science, economics, and management sciences. He noted that, as a group, the participants in these sessions were an 'unlikely lot,' gathered from a wide range of backgrounds, but 'there is a literature of the field that is general across several of the disciplines; there is an interlocking informal society of organization theorists' (xv).
A similar state exists today for the study of technology and the workplace. This chapter, far from a complete consideration of the topic, has offered research from equally as many disciplines, including communication, organizational studies, anthropology, computer science, sociology, and history. March noted that he 'could not foresee the ultimate result of this development' (xv). Nor can we, but it is clear that the constuctionist perspective is tapping into problems and questions of enduring, interdisciplinary relevance.
We have aimed in this chapter to present a case that the social constructionist perspective on technology has provided important insights for the study of organizations. Constructionism surfaces issues that organizations--as well as organizational scholars--will need to confront in the increasingly technological workplace. First, studies of technology in the workplace point to what may be a fundamental alteration of the character of work, in that the support of work through computerization requires abstracting the work from its context. Second, the increasing interpenetration of these fields may likely bring critical changes to our underlying theories of the organization. With the broadening of technical fields through interdisciplinary efforts such as CSCW, we may see also increasing participation of organizational scholars in theorizing issues of technology. Our collective understanding can only benefit from such interdependence. Finally, we observe that ICTs support of organizational processes has extended far beyond the original conceptualization of office automation to the point of enabling new processes, such as organizational learning.
Of course, these are only a few of the insights that have been gained. We have put aside a number of others that should be developed in a more full treatment of the issues. One is the study of organizational culture. A number of ethnographical studies of technological organizations suggest that the requirements of technical work create distinctive organizational cultures (Kunda, 1992; Perlow, 1997) and identities (Downey, 1998) . Another area that could be explored is the change to the nature of work roles and expectations. Barley and Orr point to the significance of this issue and the centrality of understanding the role of technology in this change:
Work forms the bedrock of all economic systems. When the nature and social organization of work change, so does the fabric of society. . . . Although it is difficult to gauge the extent to which qualitative changes are occuring in the nature of work, mounting evidence indicates that such change may be widespread. Moreover, it appears that the change points in a consistent direction, toward what might be called, for lack of a better term, the 'technization of work. ' (1997:1,5) A last example is the rise of new organizational forms, even 'virtual organizations,' which rely heavily on ICTs for control and coordination (Fulk & DeSanctis, 1999) . It is not uncommon for organizations to hope that ICTs might be vessels, or conduits, capable of bringing about radical organizational reformation (e.g., Hammer & Champy, 1993) .
We have also aimed in this chapter to consider the issue of balance. Balance is critical to the constructionist perspective, for on either side of constructionism lies the return to determinacy. Our analysis of the research suggests that balance, while easy to embrace, is difficult to maintain and carry out. Most studies display some sort of 'tipping,' either toward social or technological elements. We suggest that the balance required of constructionism is not simply a matter of holding to one's principles, but is instead a practical matter of some complexity. Although we advance suggestions for addressing this problem, these can only be initial steps.
Technology will continue to influence organizations--and society--in important ways. Further development of the constructionist perspective should be an important goal for organizational scholars aiming to understand and improve organizational life. Bijker argues for this attention: .
Likewise, if we do not foster constructivist views of sociotechnical development, stressing the possibilities and the constraints of change and the choice in technology, a large part of the public is bound to turn their backs on the possibility of participatory decisionmaking [sic] , with the result that technology will really slip out of control.
Without an understanding of the interpretative [sic] flexibility of socio-technical ensembles, the analysis of technology and society is bound to reproduce only the stabilized meanings of technical artifacts and will miss many opportunities for intervention. . . . A politics and a theory of sociotechnology have to meet similar requirements in this regard: a balance between malleability and obduracy in politics, and a balance between actor and structure perspectives in theory. (1995:281) For organizational scholars, continued reflection on the insights brought by constructionist perspectives, as well as vigilance in the face of 'tipping,' can ensure we heed Bijker's call as we work against the easiness of technological determinism and deepen our understanding of organizations as sociotechnical systems.
